There is growing understanding of the detrimental effect of paternal depression on children. The transition to fatherhood is a unique time for men. Identifying which fathers are at-risk and when will inform effective methods to help men and their families.
National and international studies show screening rates of clinical paternal depression ranging from 5% to 10%. [1] [2] [3] [4] [5] Depressed fathers exhibit poorer parenting behaviors, 6 lower likelihood of child engagement, and greater likelihood of parenting stress and child neglect 7 than non-depressed fathers. 8 Children of depressed fathers are at risk for later psychiatric disorders, 3 poorer language and reading development, 9 and increased risks of behavior problems, including peer problems, conduct problems, and poorer prosocial behaviors across ages, than children of nondepressed fathers. 2, 5 Although studies show a decline in young men' s physical health during the transition to fatherhood, [10] [11] [12] less is known about the mental health of fathers during the transition. Several social factors may be implicated. 13 First, offtime entry into fatherhood, in which men become fathers outside the typical timeframe for their generational peers, particularly during the adolescent years, may increase risk of depressive symptoms 8, 14 making the earlier years of fathering especially important in early childhood development. Second, father' s living arrangements may play a role because nonresident fathers report higher levels of depression and anxiety. 8, [15] [16] [17] [18] [19] [20] Finally, race/ethnicity has been shown to be an important factor in depression in general with non-Hispanic blacks and Hispanics more likely to report major depression than non-Hispanic whites. [21] [22] [23] No studies of paternal depression that we are aware of have examined these factors collectively over time before and after becoming a father. Given the significant negative consequences of paternal depression early on in fatherhood and the potential of exposing offspring during key early childhood developmental stages when fathers are in their early fathering years, understanding the progression of fathers' depression and delineating key points of potential intervention are paramount.
The developmental window across the life course during which fathers are at-risk or experience depression symptoms has not been well established. Life course theory posits that appropriately timed interventions hold the most promise for improved long-term outcomes and decreased disparities. 24 One such successful application is a smoking cessation intervention designed specifically for fathers using the transition to fatherhood as an intervention point. 25 Thus, understanding the evolution of paternal mental health along the life course may identify key windows with the greatest potential for interventions to improve the well-being of fathers and, ultimately, their children.
The primary goal of this study was to assess how the transition into fatherhood may be associated with changes in depression among men and whether this association differed by key social factors. Our data come from the National Longitudinal Study of Adolescent Health (Add Health), which followed a representative sample of American youth from adolescence through early adulthood (20 745 total adolescents). The size, longitudinal scope, and national representation of Add Health provide an exceptional opportunity to investigate the determinants of mental health among males as they progress from adolescence into young adulthood. We examined a 2-sided hypothesis that change exists between fatherhood period and depressive symptoms. We further examined the association between changes in depression and key social factors.
METHODS

Study Design and Sample
Add Health is a nationally representative, longitudinal study of the social, behavioral, and biomedical health of 20 745 youth begun in 1994 as they progress from adolescence into adulthood.
Wave I interviews (population N = 20 745, male n = 10 263; overall response rate: 79%) were conducted in 1994-1995; Wave II (N = 14 738, n = 7182; 88%) in 1996; Wave III (N = 15 197, n = 7167; 77%) 6 years later in 2001-2002, and Wave IV (N = 15 701, n = 7349; 80%) in [2007] [2008] . Add Health intentionally oversampled adolescents from various income, racial/ethnic, and disability subgroups 26 ; study-supplied weights correct for this. Data were combined to support a continuous time analysis of participants' differing life stages across waves such that all variables had values for each year covered by the study. Our institutional review board approved this investigation.
Measures
Depressive Symptoms
All participants reported on their symptoms of depression at each wave of the survey using 10 items drawn from the well-validated Center for Epidemiologic Studies Depression Scale (CES-D) scale. 27, 28 We examined the mean, SD, and quartiles for all 10 questions across each wave; scores were averaged and standardized to create a total score with adequate internal reliability at each wave (a 1 = 0.762, a 2 = 0.767, a 3 = 0.759, a 4 = 0.811), 29 using accepted methods. [30] [31] [32] An age-adjusted standardized depressive symptoms score was created from this unadjusted score to control for differences of depressive symptoms across ages along fatherhoodyears. This age-adjusted depressive symptoms score was calculated by finding the expected value of the unadjusted score for each age and subtracting it from each participant's unadjusted score. The expected values were found by regressing all ages on the unadjusted standardized depressive symptoms score. Therefore, an increase or decrease in the ageadjusted depressive symptoms score is commensurable across all 3 groups throughout the fatherhood years. The changes in this score represent a relative change in a normally distributed depressive symptoms outcome.
Fatherhood Status and Time in Fatherhood
Fatherhood status was defined by using the household roster (reports on each member of their household) and live child data set (reports on each child they have fathered) in each wave. Men who had listed a biological child in the household roster or live child data set were categorized as a father. Father' s residence was coded into 3 categories: resident fathers, nonresident fathers, and nonfathers. Resident or nonresident father classification was held constant through all future waves. Nonfathers were the referent group throughout the analyses.
We created a person-year file in which all relevant interview years of any given sample male' s longitudinal record were broken into separate data records, each of which contained the male' s identification number and demographic and mental health data used in the analysis. For these "fatherhood-year" records, fatherhood status in each of the possible years of the data collection period was calculated on the basis of wavespecific information regarding the age of the firstborn child. For example, a participant who first mentioned a 3-year-old in wave IV was coded as having +3 fatherhood-years in wave IV and -3 fatherhood years in wave III (which was conducted 6 years before wave IV), -9 fatherhood years in wave II (which was conducted 12 years earlier) and -10 fatherhood years in wave I (which was conducted 13 years earlier). Data from males who were never observed to be fathers were centered at the mean age of entrance into fatherhood for all fathers in the sample, which was 23. Thus, "fatherhood years" for a nonfather observed when the nonfather was 26 are coded as +3. This allows for comparisons of fatherhood-years over the 19-year span between nonfathers (14-33) and fathers (-9 to +10) and resembles other approaches to defining personyears surrounding events of interest. 15 The term "fatherhood-years" is used for fathers and nonfathers.
Control Variables
Covariates coded for each person-year observation included respondents' race/ethnicity and own mother' s education (wave I), and education, physical health, income, marital status, and number of children (each wave). Race/ ethnicity was categorized as white, black, Asian, Hispanic, and other with white as the referent group for the analyses. Marital status was measured at entrance into fatherhood. Although there was a significant difference between resident and nonresident fathers and marital status, marital status was not collinear with fatherhood status and had minimal affect on regression coefficients when removed (b diff 6 0.005); therefore, it was kept in the model. 
Statistical Analysis
Mean levels of depressive symptoms scores were first analyzed by using tests of differences (ie, 2-group t tests, analysis of variance) over 2 social determinants of interest, fatherhood status and race/ethnicity. Next, a generalized estimating equation (GEE) model was estimated to control for other covariates and to measure depressive symptom change over time. The GEE allows for outcomes to correlate over time, features an exchangeable correlation structure, and does not impose stringent assumptions of means, variances, and distributions on longitudinal data. Missing data are handled under a missing completely at random structure. 33 Using GEE, we estimate a spline model with 3 knots modeling 4 mutually exclusive time category intervals to evaluate possible nonlinear change before and after fatherhood and based on a life course perspective: adolescence (defined in our data to include -9 up to -4 fatherhood-years), late adolescence (from -4 up to 0 fatherhoodyears), early fatherhood (from 0 up to +5 fatherhood-years) and later fatherhood (from +5 up to +10 fatherhoodyears). Using splines has the benefit of estimating linear segments of timebased functions that might be nonlinear across the entire period. Analyses were performed by using Stata/SE 12.1.
RESULTS
Descriptive Findings
Of 10 253 men in the sample, 6828 (66.5%) were nonfathers, and 3425 (33.5%) were fathers by wave 4; of those fathers, at the time of the child' s birth 686 (20.03%) were nonresident, and 2739 (79.97%) were resident ( Table 1 ). The majority of nonfathers and resident fathers were white, and equal numbers of nonresident fathers were white and black. Most resident fathers were married (78%) compared with nonresident fathers (8%) and nonfathers (13%).
The 10 CES-D depressive symptom scores and descriptive statistics are presented in Table 2 . The cross-sectional mean depressive symptoms scores for fathers at 0 fatherhood-years and nonfathers at age 23 years are shown in Table 3 . Scores at 0 fatherhood-years indicate that there are significant differences between the 3 groups, with resident fathers having significantly lower depressive symptoms than nonfathers, who in turn were significantly lower than nonresident fathers. Similarly, there are differing scores at 0 fatherhood-years by fatherhood category within certain races (Table 4) and differences in depression scores by race, with black and Hispanic men have higher mean scores than white men among both nonfathers and resident fathers (Table 5 ).
Regression Results
Depression and Fatherhood Status
The regression results in Table 6 show trends in depressive symptom scores for all 3 groups of fathers, with nonfathers as the referent group. For nonfathers, none of the 4 time slope estimates is statistically significant.
For resident fathers, however, the interaction variable between fatherhood status and the late adolescence time period is negative and statistically significant (b = -0.055, P = .02) compared with nonfathers. This indicates that before becoming a resident father, depressive symptoms are occurring less often. Yet the child' s birth reverses this downward trend; resident fathers show a statistically significant increase in the depressive symptoms score during early fatherhood (b = 0.033, P = .04) compared with nonfathers. Thus, from Considering this range, early residential fatherhood constitutes an average increase of 68% of the average resident father' s total score. Early fatherhood therefore represents a period of large change in depressive symptoms for resident fathers. In contrast, none of the 4 coefficients on interaction terms representing nonresident fathers is statistically significant. Figure 1 illustrates the trajectories of age-adjusted depressive symptoms for resident and nonresident fathers taken from the regression coefficients; the 2 statistically significant periods are the decrease in resident fathers' scores before the child' s birth and the increase in scores after the birth.
Depression and Other Covariates
Mother's education, own education, physical health, employment, marriage, and income level were all associated with lower levels of age-adjusted depressive symptoms scores (Table 6 ).
There is evidence that each additional child is positively associated with depressive symptoms (b = 0.047, P , .05); limiting the range of children did not affect the outcome. Table 6 also shows that race is associated with mean levels of depressive symptoms scores. Compared with the referent group of white males, all other race/ethnicities reported a significantly higher level of depressive symptoms.
DISCUSSION
In the first study of its kind using nationally representative longitudinal data to follow depressive symptoms of young men during the transition to fatherhood, we find that resident fathers experience a decrease in depressive symptoms scores in the period immediately preceding entry into fatherhood but then have a 68% increase in their scores through the child's first 5 years of life. For children, the 0 to 5 years are key developmental years when attachment, security, and the ability to safely explore and learn in one's environment are of paramount importance. Parents are responsible for creating such environments. Unrecognized paternal depression during this time period, whether due to a lack of awareness or a lack of access to health care services for fathers, may adversely affect infant and toddler development, parental relationships, and father well-being. The transition to fatherhood and early fatherhood years may indeed be optimal time points along the life course trajectory to identify fathers at risk for or suffering from depressive symptoms and intervene.
Findings from the nonresident fathers and nonfathers groups, although not statistically significant, provide additional key context. In the years just before the transition to fatherhood (ie, late adolescence), young men who are not going to become a father have relatively stable scores, whereas those who will become nonresident fathers' show an increase and those who will become resident fathers show a decrease in scores. It is nonresident fathers reporting the highest levels of mean depressive symptoms scores among the 3 groups, reaching a maximum just before entering fatherhood. This confirms earlier research placing nonresident fathers at higher risk for depression. 15, 16 The lack of statistical significance may be due in part to smaller sample sizes; future studies with larger sample sizes, either from this data set as time passes or in others, are warranted. Some may argue that selection into fatherhood may be playing a role, with the strongest argument being that those with the lowest scores are likely to find a partner and become a resident father. Nevertheless, our findings show the unique path each group takes over time that plays a role when conceptualizing effective interventions and programs for young men.
Race/ethnicity, another key social factor, was associated with depressive symptoms scores with black and Hispanic fathers showing higher levels compared with whites at each data point and along the trajectories. This is consistent with previous research. 8, 21, 22 For those races with higher baseline scores (ie, blacks, Hispanics), this relative increase in scores may result in a clinically significant rise in overall symptom scores. With other studies reporting that depression is highest among ethnic minority fathers, 8, 28 special attention to the mental health of men of color is necessary. 43 the General Health Questionnaire, 44 the CES-D, 27 and the Patient Health Questionnaire-2. 45 The next issue to address is identifying next steps for those men who screen positive. This is a more formative hurdle; first, men are often reticent to seek help, and, second, finding appropriate referral sources for men may be difficult. 46, 47 Comprehensive clinical interventions designed specifically for depressed fathers are minimal. 11, 48 The current study identifies the life course timing during which programs and interventions could be designed to address paternal depression.
The nature and timing of longitudinal data collection present several limitations. First, we have variable point estimates that we estimate to be linear but may be nonlinear. By using splines, we ensure our linear slopes provide reasonable estimates during each time period. Second, because of timing, our sample consists of younger fathers. However, resident fathers age of fatherhood entry, 25, is the same as the National Survey of Family Growth's age at first birth for men from 2006 to 2010. 49 We cannot generalize our findings to men who become fathers before age 18, who have been fathers for .10 years, or are older fathers. Finally, because we constrained the fatherhood status variable to 1 entry per participant, we cannot address the changes some fathers may have made from nonresident to resident or vice versa. Future research that can track these changes and the role these changes have on mental health is important.
CONCLUSIONS
With the growing appreciation of the role fathers play in the health and development of their children, understanding the natural history of paternal depression over the life course has implications for fathers'own well-being and involvement as well as the wellbeing of their children. In our longitudinal, population-based study, nonresident fathers showed an increase in depressive symptoms leading up to fatherhood, whereas resident fathers showed an increase in depression symptoms during their children' s years 0 through 5, key development years for child bonding and attachment. Identifying at-risk fathers and designing effective interventions may improve health outcomes for themselves, their children, and their family.
